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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a washing 
method for a substrate which can effectively perform 
washing and drying of a semiconductor substrate having 
large irregularities and a complicated surface, and the 
manufacturing method of the semiconductor device which 
can manufacture the semiconductor device at high quality 
and high yield rate. 

SOLUTION: When a substrate is washed wherein the 
minute processed groove having the high aspect-ratio 
structure such as a trench hole is formed at the surface 
of the semiconductor substrate, the vapor of washing 
liquid is supplied into a washing chamber 5 as the 
pre-treating process of the washing process by the 
washing liquid in order to inject the washing liquid 
readily into the processed groove. The process, which 
controls the saturated steam pressure and the 
temperature of the atmosphere of the vapor and 
concentrates the vapor on the substrate, is provided as 
the pre-treating process. As the vapor of the washing 
liquid used in the pre-treating process, e.g. the vapor 



of super-pure water is suitable. However, the washing 
liquid may be evaporated and can be used for later 
washing. 

COPYRIGHT: (C)1999,JPO 
4 7 

! j 




•1- 



(19)B#H#fTfr (J P) (12)^M^R^^$6 (A) (ll)ttffttlM&M#-l§- 

#H ¥11-97406 

(43)4*118 B ¥/*ll¥(1999) 4£ 9 B 



(51) Int. CI. * 




F I 


H01L 21/304 


341 


H01L 21/304 341 V 
341 L 
341 M 




361 


361 V 


B08B 3/08 




B08B 3/08 A 

*Sfj}# *efl|* m^<Dm5 OL (481) 


(21)ffiffi#^§- 


#ffi¥9-251557 


(7DUKA 000005108 


(22)ffiSl0 


9 ¥(1997) 9^170 


JCJKff^BBKttffljttfir^iaTB 6#ffi 
<72)«91# ;*CfB «8 

J 1 1 iE^ife rfJKiig IK^ ffl lffT292*ti& #c 

#3SsjiiJiwi*mF*K*fflora92#* * 

(74)tt3A #S± «« 



(54) mWO&m iN»fr»««)Jfc»*»Rtf-tn«:fflV^fci|i*(*:»tll©tl|Jt*tt 



(57) [KM] 




1 

5 tfrMaxat, itriBiira9x&e>ifti:&i*tt 
1 1> l < li 2 i&m(o*mft&iR<o&ifrjjm e 

ttfrfcWttS-frSftoaaiaS:, £tia#B4Krtoaft«r 

#«r**frg6«±l=«ttS*5iai: LTritSllMWU 

[»**5] ft»«Sr«tfl:b-tOUE«*:i|M»«:»g±-C 20 
12:3 lffl#ygxa£, feS#H«rtcD#H^ 

[ss*«6] tfeHnaoiftic. *as#ia«rtw#H^;EE 

S*r****!K*»fe«(*:SrMs*-»-5|£j(fciaSrf*!inb 30 

-cjfcaw i nm 5 <ov^tt^— o{;fs«c<D#^frs 

* £« 5> «ff S: s ««ia «r#*0 b T j« 5 »* 

Sr-t«5#H«i*J«>aft-e«>**«)IS*PjR«E«TKTI» 

£B§=*-r 5 «*ia«rf*aD bTjf&S if 1 75^ 5 ©V % 

[»*«9] ft»iau:*itt5ft»«»3:jB**«:BMH- 
5XaSr#*0br^5W*^l 75M8V>i*^— olcffi 

[if#«i 0] *fcb<tt3SI&Tfl?jS;L-Cj5S; 
5if 1 75^ 9 vi* o^fiattw^flcSiRwifc 



#95^1 1 -9 74 0 6 
2 

ft. 58ft, &tff»££tr#«»<o>ii>4< 1 1 1 a^ss 

U^WfcTv^z^Aw^/jK lSfcS:^tfftte?g 

vu* y ©fifFlEQt b < tt©05SjH4»ffit StrlE® 

®**r*trt»tt*«-e«lj*b-Cj«4»*3Sl»S9V*i* 
[»#*1 2] «fe»«Sr, *«*JH-e«j«bTfiK5l»* 
ft. 

[Hf#*l 3] ftjMkfc. WBHiSttJWXV**!*?*!©^ 
*< it> ia&8s#0#J£ LT$*-frLit)Tj5S:5if**l 

[Itftg 15] < t fc^ffSffirofti^lS^ft 
5¥»*ft«(Dftift#8:fc*tt*T, IWBJ*»ia*. if 
1 1 4 rovvfft** — sfciEfto^&flca&Kwife 

[000 1] 

[*W«>fli-5a«^ISF] ft?tt*k ft**** 

8s, «flS«afrjSfe*Srtt«:b-caB»*jfei:fi:-f-) left 

9, ^^ew«igxatcffjg/i^frs«<o 

So 

[0002] 

■^IPA Wy7"p^7^a-^) ^f£iW!t|cJ; •? 
[0 0 0 3] 4*3, rvesr iiiBMl:***ittlfi* 

lo^j-vflaaif p. 242 Bggi5 s:* yr^x 

1±3BfTJ ^t•^|£j|j|^IPA-<-/<^£«|^lro^^T 

* P . 285~286 mn mm vr^^^t^m i- 
[ooo4] tottoft**tti Lt, nmffO«>ft» 



( 3 

3 

I4\ #B8Bg63-14434^«JCfS«$tt-CV>5) „ Z<D 
[0005] 

K^^^i/ftiftCitJiDXU rofg£5fHJ/8LT 10 
[0006] IHiSiO?»Lmi*t4*a5J»RSr*i-5j«« 

[0007] ^*^^^^i-5<o{c, m& 

<fc 0 S -fr 3 ^ffitfstfcjfe J: 9 *p g> *vr 20 
[0008] u*»l**s?>, r<??± 5 ftsaf-aas&ffif-e 

[0 0 0 9] Sfc, ItJfeK^'fiy^V^-CJBjfcLfclO 

JRi: t tu:anx«rt&£ffifc:tt3t LTV*;fc^&&£Rfc* 
tSwiWfcjvrv^. t:^, i«oJiDX«i4±is 

[0010] tt*i*ic*jv*Tt>» *?»v&R« 

«>«v *m#M*7 4 ^Tms<ommzK&. * * * 
* « m&<n>w&tmmz * o -c v >s 85#K#&-f-.5 

[0011] ^HB^ii, rwi5<c«§5l?^)ffi®^ic<E^ 50 



t&mW- 1 1-9 7406 
4 

[0 0 12] 

[SB£ft¥&r1-3fc*t><^f8;] _tiES#>l4#;<D < fc 5 C L 
¥3r#£«±-e«*£ £ it: 5 ^ t Sr^SS £ ^- -5 . 

aiagro«ft*iox««t»Kas*«sr**fc«ifti-5 r ta? 

Sfcft^^miWB^DXm^lcSAbilV^, ^co^flg 

*-c-®£ (idHt:) St^iti^ot. ^oftfrxm-T? 

[0 0 14] ^^Sr^S-fr5tCI4. 

[0015] ifc^amcoeiSSlxgirjo^Ttt, SPfflj*; 

[ooi6] ±mig.m<Dmwn, mmnu, «£«ixsot 
mm-riztxhz. 

[ooi7] *«WK*sv^ri4, ifc^c^jcjSWiS 

[0 0 18] ifefri&i: LTI4, *t> L< l4|gfK*5ffiv^^, 

mm, mm. mm. Rvmmz-e;ttmmm<n'>%< £t 

tfifH*^, ©rv^-^TTKSt/r s v>/i< 1 1 1 n 

mt*.%7l<.RU7ryitT>'*:~>7M.<D'pt£< ki> imt 
Sr^tpT /w* JJ tt^JK, ©SfliECDfc b < t4©wgH4^ 

<> U< l4©7K«r^tf«ff4^ffi^^lf t>*v5, $ ?>l;:»4 



[0019] ±ISft^lcii, Vk-il-^ftmm 

[0 0 2 0] ^^Irov^-CSfeld^i-^i:. ^*!>efe 
Ji«rJW:*t>«>i:LTfcAv\ #Rtflft#tf>^£* 

[00 2 1] 

V^*»W«)«KSrttiHi-*. *fci\ 01 (a) fc^-TJ: 5 

[0022] mzmi (w t^-rj; ? m&m8&m 

m 



( 4 ) ftfflW- 1 1 -9 74 06 

6 

fc*asu 01 (c) fc*?-j:3fc, f£fft*-?#n«HE 

[0 0 2 3] fcSS, Ell (a) X*&ftm<Df\-\Z?3L^*c 
10 [00 24] 01l4*«HJ(O-01jT'fcoT, *3g9|cofe 

nmwumt U-C1212 (a) K»*-j:5fc» 

4^-CJfc^5lcgi^*o|g^65:tt*&L > Ell (a) 

(b) (^i-«t9li, Sfe#^£&#j£#|&gS9£;frL 
XfcWm5\zVi1&\.xm : ft-?Z> 0 ifc^Sr^S5Lfc«, 
02 (c) K^-f-J:?^ ftft&5<D&m$Z&&&m*m 

[0025] fcfc, 

[0 0 2 6] 
1^1] 



[0 0 2 7] 













1 






2 






3 








[*2] 












1 


mm 


mm. 


2 


IBM* 





10 0 2 8] HlXtfB2B:*56WO— [002 9J B3 (a) K5W-#*{*:*^'>3 



( 5 ) 



«Sb-c»*vtt«srt±L» :ot, EB (b) 
Ki£i£i£8KgjB-t-5 03 (c) tr^i-±9{c±fam 
i&BJtrt^ o^^oaA^{Sit$HT, 133 (d) Ic^-T 
«fc 5 Id, *jBtaIj»f*JOjttffl*-C*jf«!8*s+^jiAi- 
5 J; b\zt£^„ 

[00301 ^^5rtcD#H^ffi«r21TorrC04i 
£\ ffi;^£&;tTlr&#^|££23^TKT&$-fr*v 

[003 1] 03 (b) tr^-T ± 5 lc*»ttir«flH-5 
03 (c) ic^-r J: 5 fc±OMW*rt'^«>*}M*©« 
AaHE»3*L-C» 03 (d) fc*i"J:5fc» l&fcBADXJSrt 

[0 0 3 2] tLT, 03 (e) l^ti^t, ttsiM&»> 

3 (f) tC^i^iw, I^SrtfrlfaTari-attfcttEl: 
ttfcfT5££KJ:9. $feta**J:<«j|i«:1T5rfcj»s 
[0 0 3 3] fc*5, sHKWCtt, ttft*ft«E&&ft£ 

[0034] *$B9ifc J; *) , m*tBiDX^rtgi5IC#«fbfc 

ST^ , *e**)|pl±S:05r.i:*s»rtg*^i*:^^NO3ft 30 
[00 3 5] 

[***] 



1-97406 

8 

fco 04 (a) iC^jf-PFffiffl-^^7'>'K7?«JIS0XO!04 

(b) {c^-w»fffiroiKi&0$:^-r o ffifrwrnm-v-i-^M 

314. Si&«14±lw# !JSil5£/i£jgU jtf ySiKTLwPI 

[0036] ±tE,ntmfffim v^iuzFe^ j-^zwrn 

***iiB«*«J (fcTt'U «»*%>H=lli* 

Sftufc. awe, fofrWffim?^&*:<Dm&mmiz2m 

MS^^O^ffiTk^SrffofCo ^(D&IPA^— 
-tf-^>'*/H3Srffr&L7t„ ^-L-C, Jfc^ffiffl-^VT'yUC 
/uS:10oa<oi3^o^|r30^WS»L. ^rcotJ^SrSK 

[oo3 7] z.c>v=.^*mK7n-r*Lftm\zj:z>mfr 

(jEM7K<D7K^S^'?^.-'^Jl-e^-t--5^XSa5 
StrMSISr^tf^XS) M^tf#MBS63-14434-§- 

(fcfcU ^fgASpH=3t^5i5lC^lt 
[0 0 3 8] ^BJSOt^OjS^^T-tti^Ljt^S 

e-i'^-^^tiiTPfifiiLWT (0.4 PP b«T) bttotco L 

[00 3 9] 
[*3] 





(pi*) 








15-25 


15~25 




(0.4&T) 


2.0—2.7 



[0040] (mmm2) ^m»mm.<ommx.m<r>f^, 

Al£<£fflbfc-&i$#EjgS<^/£xg (M^tf^5i¥5 
-3255-§-^«lcfE«) fc#3BW*|*lfcLfc. 
[004 1] 051^ <£>»rffi<£>«tll&0$r^ 
•To 05 (a) IdfcttS^-f-MliSi&E, 16l4Si£«140 

mm\zi&f&zirtzmkm, i7i4Ais® x i8~2o«jiwif& 

Sit-fc^t, cvd (^t^fCft^*) so 



miz£*)tef$,£fr1tSi0 t miB (JKJP2000A) . S0GJS19 
(JSUP600~1200A) . CWm\z£*)Mf$.£iXltSiO t m20 
(JBU?2000A) W3@fl|jS^P 5 /j:5t>oi: Lfe„ S 

!>^/>±t??iifei-5^xeroS(l^aSr^tf^X 

[0 0 4 2] 05 (a) l^fi?!:, 7/U3|-n*— Jj?>- 



( 6 ) 



1 1-97406 



9 



10 



^fifeL-C, *2£#&«±WAlSffil7-S:Rti};fc-frS 0 & 
|C, ^g#£«£;*:3gflJiU:<fc<K 23g, 20Torrt?7K^ 
80*tf>*«&T/U;& y fi$^f>^5toSfiJ-C15^ 
WftfrU V7J*.y?-^y<nm\z£.}$.Vtz&5 (b) 
^-rS'J^%22Srl^*UfCc 20#ffl*ifc$:fTo 

The 

[0 0 4 3] IfcC* ^.yu-*;-ywrtgB(3*.^gAL-C 
\,^<DX\ ^Wl;T10mTorrgS<O#ffl^ e t , t?f5;j|ftL 10 

» = 14 . tt*** *|fe-eH:4 C *1. 0, ft if tf>*fe& 
^0^*5aP>*bftA»ofc. Jfcfc:, Ar*/<s/**&Sft2f 

[0044] be (c) \z7jk-r^oi'. ^mit-r 

[004 5] Bl±«)iat?EIIlSr»*bfc*K, 4HEJH 

JiwSBttttRKov^riiaiEbfc. ^ewife^, E*fup}es 20 
<o=y^^ h*ft{4tii:A,ifft<, SHK&ttr4f£*ott 

ftKJttfc bT# frft-C/hS V » r t i>mt)»b fejifc. bfc 
#oT, J: U ^Nffftrffi 

[004 6] <*jsm3> *mtt%im<nmmT.U(»?i. 

-326101#^t«tcSS|fe) »=*»W«r3«Sbfc. KT, 0 
6jr^bfc^^B<7>M3iXS0 0R9B) twbfc** 

[004 7IH6 (a) K^T* 5 I', IHRJI««rtti-« 30 
(BB94T«) ¥8M££«23i:K, JftftjR (0«;ll4BPSGJ8l 

24 w?e> btf 1 ?*) zcwmzzv 

*©5*.»=TiMR26Sr»fi8b, $ e>l=*:«>.b£CiiM2 

7**1*1-5. ft*3> *MHMt«23i: b-c», mrou. 

2 tMBLE bfc i 5 J= J iPft*3R**r«R±-CW«-r«*» 
OKr»axeSr*tr*«W«>*»**-C««B bfc <><D £ 

[0 0 4 8] JJcV^-e. 06 (b) IwTp-Ti^lw. fflJ3Efl?ii 
<D±iz V*J* h28Sr^b > J^fcWtf; y^77^ • 40 

^y^-^aasfc-cv**— -v^i-*. ^-c, 06 

(c) \Z7rrf£ pl-x -fcroui?* h28Sr-=?^.^irb-CfI 
fECuBI, TiNlgl, TilKSr^^-^^^-rS. o£«?Eigg 
i: ft 5 gfS#ttfl-«r^ v * -y msttt*. 

[0 0 4 9] fti^e, 06 (d) ir^-r«t9f-x liME^s? 

[0 0 5 0] 06 (e) {C^-f-CVD&lCj; 50 



ST«tofcTi«. TiNJK, CuR«>3jf«|igoeM»^«rW 

[00 5 1] &V*-e, 06 (f) W±9«c. 4*t/<r>' 
^-> 3 y)fc0 (flJjfctfTiNflt) SrCVD|fet?»fifc U 

[0 0 5 2] ^JfeOjfc^B (WKWl-CJt'ifct)©) 
t Jttfc bT, **W©ft#*«feSra[ffl bfc*NPKMSIl0> 

«sft*ifefcj:D» *&m#5%te'pi^ *m&mmzM 
mm®* *> x-mm-r & z t fc. 

[0 0 5 3] 

BWOjft*] 0ULflttfcbfc.fc3fc, *3MJfcJ:!>jJrJW 
©B»H*f4Ci:#t*fc. 1-ftfc>*>, &#X§cd 

w-rzztizzv^ Bniaro*bi^at4*aB»«*#i- 

SoiHWcIf-?* * r i Hts 5 *T-tftv\ 

liaffioffl^ftsftBj] 

[0 1 ] *&m<o&*m&*wm-rzmwi5m<»y'v v 

[02 j *&w<Dm*m&<D-mzm-rtii<om&%m<D 
yu-yprnx-hz. 

[0 3] »)Na*PX*rtai5'-(0^ffi<0SA&U ! l£^Sr« 

nmzTF-rmtemxh s„ 

[04] «c^Wffifflf->-7 , '^w«tiiS0r**>5o 

[0 5] *»#|g«©«3tXS«>rt. AlSrttfflbfeiS** 

[0 6] i|t»*J6«0«itxa«)rt» CuSrffifflbfcEi» 
XSI=*3BW Sr^lfe bfc t # w**«c^Sw»rffiXS0 

[sRF-S-wSiW] 

«, 5-ft»B, 6-3(5*, 7- 

^ 1 13-* 

l^fF«fflf->-r/K 14-SiXC, 
Si, 1 6— SMfc*t, 1 7 -A 1 8 

IS, 17 '-A1E1M. 18-Si 

Ot)K, 19-SOGE 20-SiO 

2 1-^-*-/K 2 2-1(4 
JA« % 2 3-4»#SS, 2 4-BP 

SGgg, 2 5 -T ig, 2 6-T i N 

R, 2 7-CuI, 2 8 — Ui^K 

2 9—WJK, 3 0-/<s-i"<->sy 

Ro 



1-9 74 0 6 







( 8 > 1 -9 74 0 6 



[06 ] 



20 

19 
18 
16 
14 



S6 



^rcrX. "T£- - -Li"". , 



,28 



27 
'25 



^ 24 



w 



(b) 




